Summary : Presacral vertebrae, excluding the atlas and axis, obtained from fifty dried vertebral columns were carefully examined to detect the muscular tubercles derived from the attachments of the paravertebral muscles.
On the basis of the divisions of these muscles, the tubercles may be classified as follows :
(1) tubercles of the median attachments of the back muscles observed at the tips of the spines, (2) tubercles of the lateral attachments of the medial series of the intrinsic back muscles, corresponding to the mamillary processes, observed on the posterior aspect of the cervical articular column and on the upper surfaces of the thoracic transverse processes, (3) tubercles of the lateral series of the intrinsic back muscles and of the posterior laterovertebral muscles, corresponding to the cervical posterior tubercles, observed at the lower surfaces of the thoracic transverse processes, and divided into two in the lumbar region, the accessory processes and the tubercles on the fronts of the costal processes, (4) tubercles of the anterior laterovertebral muscles and of the lateral attachments of the prevertebral muscles, corresponding to the cervical anterior tubercles, observed in the lumbar region at the tips of the costal processes, (5) tubercles of the medial attachments of the prevertebral muscles which exist as small tuberosities of the longus colli on the cervical vertebrae, as tuberculi musculi longi colli (Krmpotic) on the upper thoracic vertebrae and as tuberosities of the psoas major on the lumbar vertebral bodies.
Illustrations of typical examples of the above tubercles are provided at the end of the report. In this paper we report our findings on the muscular tubercles of the presacral vertebrae, exclusive of the atlas and axis (C3-L5). Our findings on the atlas, axis and sacrum will be published in a further paper.
Materials and Methods
This report is based on the examination of fifty dried vertebral columns from the collection in the Department of Anatomy at Tokyo Medical and Dental University. Of these, thirty-six were male and eight female, ranging from 18 to 70 years of age, while the other six were of unknown sex and age. A special dissection were performed on an adult male cadaver in order to obtain anatomical details of the arrangement and attachment of the paravertebral muscles.
Observations and Discussion
The fundamental elements of a vertebra are the body and arch, from which some processes project.
In the "Nomina Anatomica" the following seven processes are recognized : a) processes spinosus b) processus transversus c) processus articularis superior d) processus articularis inferior e) processus costarius f) processus mamillaris g) processus accessorius These processes are morph logically classified as follows : 1) processes contributing to the formation of the intervertebral joints : processus articulares superior et inferior ;
2) processes situated in accordance with the horizontal and the dorsal median septa from the point of view of comparative anatomy : processus spinosus, transversus, et costarius ;
3) small processes formed by traction of the attachments of the intrinsic muscles of the back : processus mamillaris et accessorius in the lumbar region.
The processes of the third group are different from the former two in that they are muscular processes (Wood Jones 1911) or muscular tubercles, which, contrary to common opinion, do sometimes appear on the cervical and thoracic vertebrae as well as the lumbar.
In order to investigate and to classify the muscular tubercles of the vertebrae systematically, we thought special atten- 1. Muscular tubercles of the median attachments of the extrinsic and intrinsic back muscles On the lateral side of the tip of each spinous process, one or more small tubercles or tuberosities may be observed (Plate I). These elevations can be divided theoretically into three groups : 1) the tubercles of the tendinous sheets of the extrinsic back muscles, i.e., the trapezius, latissimus dorsi, rhomboideus, and serrati posteriores ;
2) those of the superficial median attachments of the lateral series of the intrinsic back muscles, i.e., the splenius and longissimus thoracis ;
3) those of the median attachments of the medial series of the intrinsic back muscles, i.e., the spinalis, semispinales thoracis et cervicis, and the multifidus.
Usually, the tubercles formed by these three muscle groups fuse, and it is very difficult to distinguish one from the other.
Muscular
tubercles of the lateral attachments of the medial series of the intrinsic back muscles The most typical examples of the muscular tubercles in this series are the mamillary processes on the lumbar vertebrae, from which the multifidus originates.
Since the medial series of the intrinsic back muscles continues to the thoracic and cervical regions, we suggest that tubercles homologous with the mamillary processes may also be observed there. The tubercles are often found on the lower thoracic vertebrae at the roots of their transverse processes (Th10•Th12 in Plate 11), and may occasionally be observed in the middle thoracic region at the same points.
On the cervical vertebrae, especially on C5 and C6, prominent muscular tubercles, deriving from the multifidus, are sometimes found between the superior and inferior processes, i.e., on the surface of the so-colled articular column (C5.C6 in Plate 1). These processes, if well-developed, are cone-shaped, and their pointed ends are directed cranially and slightly towards the medial. Indistinct elevations corresponding to the posterior tubercles may also be observed at the lower surfaces of the transverse processes of the upper and middle thoracic vertebrae (Plates ifi & IV). In the lower thoracic region these elevations gradually increase in prominence and at the level of Th10 or Thll take the form of distinct tubercls. In the lumbar vertebrae they are called accessory processes, and serve the medial tendons of the longissimus thoracis. In addition to these processes, small tuberosities are observed at the tips of the costal processes for the lateral tendons of that muscle and for the quadratum lumborum (Plate IV).
Muscular tubercles of the anterior
laterovertebral muscles and of the lateral attachments of the prevertebral muscles Typical examples of the tubercles in this series are the anterior tubercles of the cervical vertebrae.
These are derived from the attachments of two muscle groups : the scalenus anterior belonging to the anterior laterovertebral muscles, and the longi capitis et colli of the prevertebral group (Plate V). In 05 and C6, especially in the latter, the marks of attachment are sometimes divided into two (C6 in Plate V) :
1) the lateral tuberosities of the longus capitis and the scalenus anterior ; 2) the medial indistinct tuberosities of the superior and inferior oblique portions of the longus colli.
In the thoracic region no corresponding marks are observed because the front surfaces of the transverse 'processes are articulated with the ribs. In the lumbar region the corresponding tuberosities, for the lateral origin of the psoas major, are observed at the central anterior portions of the costal processes (Plate V ).
Muscular
tubercles of the medial. attachments of the prevertebral muscles The longus colli is situated on the anterior surface of the cervical vertebral column lateral to the anterior longitudinal ligament.
The lower extremity of the muscle is attached by a strong tendinous slip to the bodies of the first two or three thoracic vertebrae.
A prominent tubercle derived from this tendinous slip may sometimes be observed on the body of Th2 (Plate VI). This type of tubercle has already been reported by Krmpoti6 (1954) and labelled the "tuberculum musculi longi colli". A typical example of this tubercle is shown in Plate 6, in which another slight tubercle in Th3 is also illustrated.
Also proceeding from the longus colli are other small tuberosities on the anterolateral surfaces of the bodies of the lower cervical vertebrae (Plate V).
In the lumbar vertebrae, the corresponding tuberosities are observed at the upper and lower lateral parts of each vertebral body.
These tuberosities are derived from the medial origin of the psoas major (Plate V). 
